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Welcome to Dimensions

Thank you for choosing MERANT™ PVCS Dimensions™, a
powerful process management and change control system that
will revolutionize the way you develop software. Dimensions
helps you organize, manage, and protect your software
development projects on every level—from storing and tracking
changes to individual files, to managing and monitoring an
entire development cycle.

Purpose of this This document describes the Dimensions database

manual administration and maintenance utilities used to control the
Dimensions databases. The general user of Dimensions does not
need this information; it is only required by the Tool Manager
who performs these Database Administration functions.

For more Refer to the PVCS Dimensions Getting Started Guide for a

information description of the Dimensions Documentation Set, a summary of
the ways to work with Dimensions, and instructions for accessing
the Online Help.

Edition status This is Edition 6.7 of the PVCS Dimensions™ Database
Administrator’s Guide. The information in this edition applies to
Release 7.1 of PVCS Dimensions™ or later. This edition
supersedes earlier editions of this manual.

Acknowledgment ~ Some of the information contained in this manual regarding the
Oracle 8.1.7 Server and Architecture has been reproduced from
the Oracle 8 Product Set documentation with permission from
Oracle Corporation.
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Typographical Conventions

The following typographical conventions are used in the online
manuals and online help. These typographical conventions are
used to assist you when using the documentation; they are not
meant to contradict or change any standard use of typographical
conventions in the various Dimensions components or the host
operating system.

Convention
italics

bold
UPPERCASE

nonospace

monospaced
italics
monospace
bol d

vertical rule |

brackets []

Database Administrator’s Guide

Explanation

Introduces new terms that you may not be familiar
with and occasionally indicates emphasis.

Emphasizes important information and field names.

Indicates keys or key combinations that you can use.
For example, press the ENTER key.

Indicates syntax examples, values that you specify, or
results that you receive.

Indicates names that are placeholders for values you
specify; for example, fil enane.

Indicates the results of an executed command.

Separates menus and their associated commands.
For example, select File | Copy means to select Copy
from the File menu.

Also, indicates mutually exclusive choices in a
command syntax line.

Indicates optional items. For example, in the
following statement: SELECT [ DI STI NCT],
DISTINCT is an optional keyword.

Indicates command arguments that can have more
than one value.



Ordering Hard-Copy Manuals

Ordering Hard-Copy Manuals

As part of your Dimensions license agreement, you may print
and distribute as many copies of the PVCS Dimensions manuals
as needed.

If you do not want to print each of these online manuals, you
can order hard-copy versions from MERANT. To order, please
contact your sales representative for assistance.

Contacting Technical Support

Support via the
web, E-mail, and
telephone

MERANT provides technical support for all registered users of

this product, including limited installation support for the first
30 days. If you need support after that time, contact MERANT

using one of the methods listed in the installation guides, the

Getting Started Guide, or the Online Help.

Technical support is available 24 hours a day, 7 days a week, with
language-specific support available during local business hours.
For all other hours, technical support is provided in English.

SupportNet Customers can report problems and ask questions on
the SupportNet web page: http://support. merant.con

To submit an issue, click on the Report a Problem link and follow
the instructions. You can also submit issues via E-mail or phone.

Refer to the installation guides, Getting Started Guide, or Online
help for a list of contact numbers, including numbers to call for

local language support.

The SupportNet Web site contains up-to-date technical support
information. Our SupportNet Community shares information via
the Web, automatic E-mail notification, newsgroups, and
regional user groups.

Database Administrator’s Guide
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12 Welcome to Dimensions

SupportNet Online is our global service network that provides
access to valuable tools and information for an online community
for users. SupportNet Online also includes a KnowledgeBase,
which contains how-to information and allows you to search on
keywords for technical bulletins. You can also download fix
releases for your PVCS products.
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What is Dimensions?

Dimensions is a Process Configuration Management System that
supports the development, production and maintenance
lifecycles of a product.

A product may easily contain many thousands of hardware,
software and documentation items that require management. As
the requirements for a product change, and improvements are
identified in the production process, the product items will
change. Dimensions provides the means to identify, track and
control these changes.

How does

Dimensions Function?

Dimensions uses a Relational Database Management System
(RDBMS) database to control all information relevant to the
various aspects of product development. Product items and their
various revisions, however, are not stored within the database;
they are stored as files resident in operating-system directories.

Dimensions makes use of the resources provided by the RDBMS to
store information about the products it controls. This information
is stored in a RDBMS database, referred to by Dimensions as a
base database. Optionally, during an installation process you can
create an initial base database PCMS within the RDBMS
tablespace PCM5_DATA. This base database will contain all the
necessary information to get a Dimensions product up and
running.
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How does Dimensions use the RDBMS?

As mentioned above, Dimensions uses the RDBMS to store
information about products currently under its control. This
information is held exclusively under RDBMS users called base
databases to which access rights are selectively granted to
various RDBMS users.

Each base database contains a number of schema objects such as
tables, constraints, views and indexes. These objects are used to:

m Store information on various Dimensions products.
m  Maintain the integrity of this information.
m Allow users selective access to this information.

m  Enhance query response times for the various tools accessing
this information.

In Dimensions 7.1 or later, when a base database is created,
Dimensions also creates an associated user database called
<basedat abase_nane>_t ool . This user database is defined to allow
registered Dimensions users to access this base database

Dimensions Utilizes Oracle RDBMS

The Dimensions relational database engine is implemented
using the SQL-compliant Oracle RDBMS - the relational database
developed by Oracle Corporation the well-established market-
leader in relational database management technology. The
Dimensions delivery medium includes a licensed Oracle
subsystem (the Oracle “runtime”) whose set up parameters are
automatically tailored by the Dimensions installation procedure
to values appropriate to the efficient functioning of Dimensions.
However, if for any reason the host computer already has an
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installation of the same version of Oracle as that supplied on the
Dimensions delivery medium, then that installation may be used
instead (unless stated otherwise in the top-level READVE file).

The following subsections give a brief resume of the concepts
underlying an Oracle Server. For more detailed information,
please consult Oracle’s online and hardcopy documentation.

The Oracle Server

The Oracle Server is a relational database management system
that provides an open, comprehensive, and integrated approach
to information management. An Oracle Server comprises an
Oracle database and an Oracle instance. The following sections
describe the relationships between the database and the
instance.

Structured Query Language (SQL)

SQL is the programming language that defines and manipulates
the database. SQL databases are relational databases; this means
simply that data is stored as a set of simple relations. A database
can have one or more tables, and each table has columns and
rows. You can define and manipulate data in a table with SQL
commands.

Database Structure

An Oracle database has both a physical and a logical structure.
Because the physical and logical server structures are separate,
the physical storage of data can be managed without affecting
the access to logical storage structures.

Database Administrator’s Guide
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Physical Database Structure

An Oracle database's physical structure is determined by the
operating system files that constitute the database. Each
Oracle database comprises four different types of files:

® One or more datafiles.
® Two or more redo log files.
® One or more control files.

® jnit<db_nane/orasid>. orainitialization files.

These files provide the actual physical storage for database
information.

Logical Database Structure
An Oracle database's logical structure is determined by:
* One or more tablespaces.

A tablespace is a logical area of storage explained later in
this section.

* The database's schema objects.

A schema is a collection of objects. Schema objects are the
logical structures that directly refer to the database's data.
Schema objects include such structures as tables, views,
sequences, stored procedures, synonyms, indexes, clusters,
and database links.

The logical storage structures, including tablespaces,
segments, and extents, dictate how the physical space of a
database is used. The schema objects and the relationships
among them form the relational design of a database.

Database Administrator’s Guide
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An Oracle Instance

Every time a database is started, the i ni t <or asi d>. or a is read
for initialization parameters, a system global area (SGA) is
allocated and Oracle background processes are started. The SGA
is an area of memory used for database information and is shared
by the database users. This combination of background processes
and memory buffers is collectively called an Oracle instance.

User User User User | +— - User

Al

System Global Area

(SGA)
Recoverer| | Process System | |Database Log Archiver || Oracle
(RECO) Monitor Monitor Writer Writer (ARCO) Processes
(PMON) | | (SMON) (DBWO) ||| (LGWR) (background
processes)

Figure 1-1. Oracle Instance

An Oracle instance has two types of processes: user processes and
Oracle processes.

m A user process executes the code of an application program
(such as Dimensions) or an Oracle Tool (such as SQL Plus).
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m  Oracle processes are server processes that either perform
work for user processes or are background processes that
perform maintenance work for the Oracle Server.

An Oracle System Identifier (SID) is an alphanumeric string used
to uniquely identify an instance of Oracle on a computer that
may be running multiple Oracle systems concurrently. It must
start with an alphabetic character and not exceed the following
character sizes: UNIX — 6 and Windows NT/2000 - 4.

In UNIX and Windows NT/2000 installations of Oracle, the
database name (<dbnamne>) is always the same as the Oracle
instance.

The Oracle NET8 Service Name (called Database Alias on
Windows NT/2000) is by default the same as the Oracle SID. It
must not exceed eight characters in length. However, if there are
other databases in the network with the same Oracle SID, an
alternative Service Name should be specified.

Database Structure and Space
Management

Relational Database Management Systems

The Relational Database Management System (RDBMS) has
three major aspects:

m  Structures

Structures are well defined objects (such as tables, views,
indexes, and so on) that store or access the data of a
database. Structures and the data contained within them can
be manipulated by operations.

Database Administrator’s Guide
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m  Operations

Operations are clearly defined actions that allow users to
manipulate the data and structures of a database. The
operations on a database must adhere to a predefined set of
integrity rules.

m Integrity Rules

Integrity rules are the laws that govern which operations are
allowed on the data and structures of a database. Integrity
rules protect the data and the structures of a database.

An Oracle database is a collection of data that is treated as a unit.
The general purpose of a database is to store and retrieve related
information. The database has logical structures and physical
structures. An Oracle database can be open (accessible) or closed
(not accessible). In normal situations, the database is open and
available for use. However, the database is sometimes closed for
specific administrative functions that require the database's data
to be unavailable to users.

Logical Database Structures

The following subsections explain logical database structures.
m  Tablespaces

A database is divided into logical storage units called
tablespaces. A tablespace is used to group related logical
structures together. For example, tablespaces commonly
group all of an application's objects to simplify certain
administrative operations.

The relationship among databases, tablespaces and datafiles
(datafiles are described in the next subsection) is that:

® Each database is logically divided into one or more
tablespaces.
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® One or more datafiles are explicitly created for each
tablespace to physically store the data of all logical
structures in that tablespace.

* The combined size of a tablespace's datafiles is the total
storage capacity of that tablespace.

® The combined storage capacity of a database's tablespaces
is the total storage capacity of that database.

A tablespace can be online (accessible) or offline (not
accessible). A tablespace is normally online so that users can
access the information within it. However, sometimes a
tablespace may be taken offline to make a portion of the
database unavailable while allowing normal access to the
remainder of the database. This makes many administrative
tasks easier to perform.

Database

_____ . . R

| System Tablespace | USERS Tablespace

DATA3.0RA
100 Mb

Figure 1-2. Example Database with Tablespaces

Schemas and Schema Objects

A schema is a collection of database objects. Schema objects
are the logical structures that directly refer to the database's
data. Schema objects include such structures as tables, views,
sequences, synonyms, indexes, clusters and database links.
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A table is the basic unit of data storage in an Oracle
database. The tables of a database hold all of the user-
accessible data.

A view is a custom-tailored presentation of the data from
one or more tables. A view can also be thought of as a
"stored query". Views do not actually contain or store
data; rather, they derive their data from the tables on
which they are based.

A sequence generates a serial list of unique numbers for
numeric columns of a database's tables. Sequence numbers
are independent of tables, so the same sequence can be
used for one or more tables.

A synonym is an alias for a table, view or sequence. A
synonym is not actually an object itself, but is instead a
direct reference to an object. Synonyms are used to:

* mask the real name and owner of an object,
® provide public access to an object,

e provide location transparency for the tables and views
held in remote databases,

¢ simplify the SQL statements for database users.

Indexes, clusters, and hash clusters are optional structures
associated with tables, which can be created to increase
the performance of data retrieval.

® Indexes are created to increase the performance of
data retrieval. Indexes are logically and physically
independent of the data.

® C(Clusters are an optional method of storing table data.
Clusters are groups of one or more tables physically
stored together because they share common columns.

® Hash clusters also cluster table data in a manner similar
to normal, index clusters. However, a row is stored in a
hash cluster based on the result of applying a hash
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function to the row's cluster key value. All rows with
the same hash key value are stored together on disk.

® A database link is a named object that describes a "path"
from one database to another. Database links are
implicitly used when a reference is made to a global object
name in a distributed database.

Data Blocks, Extents, and Segments

Oracle allows fine-grained control of disk space usage
through the logical storage structures, including data blocks,
extents, and segments.

m Oracle Data Blocks. At the finest level of granularity, an
Oracle database's data is stored in data blocks. One data
block corresponds to a specific number of bytes of physical
database space on disk. A data block size is specified for
each Oracle database when the database is created. A
database uses and allocates free database space in Oracle
data blocks.

m Extents. The next level of logical database space is called
an extent. An extent is a specific number of contiguous
data blocks, obtained in a single allocation, used to store a
specific type of information.

m Segments. The level of logical database storage above an
extent is called a segment. A segment is a set of extents
allocated for a certain logical structure. For example, the
different types of segments include the following:

e Data Segment. Each non-clustered table has a data
segment. All of that table's data is stored in the
extents of its data segment. Each cluster has a data
segment. The data of every table in the cluster is
stored in the cluster's data segment.

* Index Segment. Each index has an index segment that
stores all of its data.

Database Administrator’s Guide
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® Rollback Segment. One or more rollback segments are
created by the database administrator for a database
to temporarily store "undo" information. This
information is used:

® to generate read-consistent database information,
e during database recovery,
e to rollback uncommitted transactions for users.

e Temporary Segment. Temporary segments are created
by Oracle when a SQL statement needs a temporary
work area to complete execution. When the statement
finishes execution, the temporary segment's extents are
returned to the system for future use.

Oracle dynamically allocates space when the existing extents
of a segment become full. Therefore, when the existing
extents of a segment are full, Oracle allocates another extent
for that segment as needed. Because extents are allocated as
needed, the extents of a segment may or may not be
contiguous on disk.

Physical Database Structures

The following subsections explain the physical database
structures of an Oracle database.

m Datafiles

Every Oracle database has one or more physical datafiles. A
database's datafiles contain all the database data. The data of
logical database structures such as tables and indexes is
physically stored in the datafiles allocated for a database.

m  The Use of Datafiles

The data in a datafile is read, as needed, during normal
database operation and stored in the memory cache of
Oracle. Modified or new data is not necessarily written to a
datafile immediately. To reduce the amount of disk access and
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increase performance, data is pooled in memory and written
to the appropriate datafiles all at once, as determined by
Oracle background processes.

Redo Log Files

Every Oracle database has a set of two or more redo log files.
The set of redo log files for a database is collectively known
as the database's redo log. The primary function of the redo
log is to record all changes made to data. Should a failure
prevent modified data from being permanently written to
the datafiles, the changes can be obtained from the redo log
and work is never lost. Redo log files are critical in protecting
a database against failures. To protect against a failure
involving the redo log itself, Oracle allows a multiplexed
redo log so that two or more copies of the redo log can be
maintained on different disks.

The Use of Redo Log Files

The information in a redo log file is used only to recover the
database from a system or media failure that prevents
database data from being written to a database's datafiles.
For example, if an unexpected power outage abruptly
terminates database operation, data in memory cannot be
written to the datafiles and the data is lost. However, any
lost data can be recovered when the database is opened,
after power is restored. By applying the information in the
most recent redo log files to the database's datafiles, Oracle
restores the database to the time at which the power failure
occurred.

ARCHIVELOG Mode

When a database's redo log is used in ARCHIVELOG mode,
the Oracle instance’s ARCH (Archive task) background process
becomes active. This process copies the online redo log files
to archival storage when they become full.

Database Administrator’s Guide
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Control Files

Every Oracle database has a control file. A control file
contains entries that specify the physical structure of the
database. For example, it contains the following types of
information:

* database name

®* names and locations of a database's datafiles and redo log
files

* time stamp of database creation.

Like the redo log, Oracle allows the control file to be
multiplexed for protection of the control file.

The Use of Control Files

Every time an instance of an Oracle database is started, its
control file is used to identify the database and redo log files
that must be opened for database operation to proceed. If
the physical makeup of the database is altered (for example, a
new datafile or redo log file is created), the database's
control file is automatically modified by Oracle to reflect this
change.

A database's control file is also used if database recovery is
necessary. Although only one control file is required, it is
advisable to have more than one control file per Oracle
instance, preferably on different disks. In such circumstances,
Oracle automatically ensures that each control file is identical
to each other control file.

The Data Dictionary

Each Oracle database has a data dictionary. An Oracle data
dictionary is a set of tables and views that are used as a read-only
reference about the database. For example, a data dictionary
stores information about both the logical and physical structure
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of the database. In addition to this valuable information, a data
dictionary also stores such information as:

m The valid users of an Oracle database.

m Information about integrity constraints defined for tables in
the database.

m  How much space is allocated for a schema object and how
much of it is being used.

A data dictionary is created when a database is created. To
accurately reflect the status of the database at all times, the data
dictionary is automatically updated by Oracle in response to
specific actions (such as when the structure of the database is
altered). The data dictionary is critical to the operation of the
database, which relies on the data dictionary to record, verify,
and conduct ongoing work. For example, during database
operation, Oracle reads the data dictionary to verify that schema
objects exist and that users have proper access to them.

Oracle Server Architecture

The following section discusses the memory and process
structures used by an Oracle Server to manage a 